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57) ABSTRACT

A dodecapeptide for regulating weight gain in mam-
mals, as defined in the sequence:

CHHRKKGYADLY

wherein C is cysteine, H is histidine, R is arginine, K is
lysine, G 1s glycine, Y is tyrosine, A is alanine, D is
aspartic acid and L is leucine; and the remaining amino
acids are each independently glycine, alanine, valine,
leucine, i1soleucine, serine, threonine, cysteine, cystine,
methionine, aspartic acid, glutamic acid, asparagine,
glutamine, lysine hydroxylysine, histidine, arginine,

- phenylalanine, tyrosine, tryptophan, proline or hydrox-

yproline.

4 Claims, S Drawing Sheets
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1

PEPTIDE WHICH REGULATES WEIGHT GAIN IN
MAMMALS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a peptide which
regulates weight gain in mammals.

2. Description of the Background

- Appetite-suppressant agents are known, largely those

which are based upon or derived from amphetamine. In
fact, amphetamine is the parent compound of all but one
of the agents currently used for appetite-suppression.
Due to the potential for abuse that many of these drugs
present, however, the use of such agents in reducing
weight is controversial among physicians. That the use
of amphetamine and similar appetite-suppressant agents
1s controversial may be seen from the fact that these

3

10

15

compounds are now under the control of the Bureau of 20

Narcotics and Dangerous Drugs (BNDD). Ampheta-
mine, methamphetamine and phenmetrazine are in
BNDD Schedule II which is highly restrictive, whereas
the others are in Schedules 111 and IV which are suc-
ceedingly less restrictive but still indicative of abuse
potential.

Worst yet, even when these drugs are used to reduce
weight, tolerance develops over a period of a few to
several weeks. However, the mood elevation may be
retained with steadily increasing doses, leading to psy-
chological and physical dependency. The massive doses
required to support severe dependency finally lead to
irreversible peripheral and central nervous system dam-
age.

Thus, 1t would be extremely desirable to obtain sub-
stances for regulating weight gain in mammals which
avoid the disadvantages described above.

SUMMARY OF THE INVENTION

Accordingly, it i1s object of the present invention to
provide a peptide which regulates weight gain in mam-
mals.

It 1s also an object of the present invention to provide
pharmaceutical compositions which contain the peptide
of the present invention. |

Accordingly, the above objects and others which will
become apparent in view of the following disclosure,
are provided by a peptide having the formula:

afBydenbiumpo

wherein at least six of the amino acid residues are as

defined in the sequential positions specified in the se-
quence (SEQ ID NO:1):

CHHRKKGYADLY

wherein C is cysteine, H is histidine, R is arginine, K is
lysine, G 1s glycine, Y is tyrosine, A is alanine, D is
aspartic acid and L is leucine; and the remaining amino
“acids are each independently glycine, alanine, valine,
leucine, isoleucine, serine, threonine, cysteine, cystine,
methionine, aspartic acid, glutamic acid, asparagine,
glutamine, lysine, hydroxylysine, histidine, arginine,
phenylalanine, tyrosine, tryptophan, proline or hydrox-
yproline.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates the weights of rabbits before injec-
tion with the peptide of the present invention and at the
end of 5 months.

F1G. 2 illustrates average weight gain for groups of
mice receiving either the peptide of the present inven-
tion or another comparative peptide.

FIGS. 3 and 4 illustrate the delay in weight gain for
mice treated with the peptide of the present invention as
compared to a comparative control group.

FIG. § illustrates the absence of a delay in weight
gain for a group of mice treated with a saline control.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In accordance with the present invention, a peptide is
provided which is capable of regulating weight gain in
mammals. |

In accordance with the present invention, a peptide
of the following formula is provided:

afyoenbiumpo

wherein at least six of the amino acid residues are as

defined 1n the sequential positions specified in the se-
quence (SEQ ID NO:1);

CHHRKKGYADLY

wherein C is cysteine, H is histidine, R is arginine, K is
lysine, G is glycine, Y is tyrosine, A is alanine, D is
aspartic acid and L is leucine; and the remaining amino
acids are each independently glycine, alanine, valine,
leucine, isoleucine, serine, threonine, cysteine, cystine,
methionine, aspartic acid, glutamic acid, asparagine,
glutamine, lysine, hydroxylysine, histidine, arginine,
phenylalanine, tyrosine, tryptophan, proline or hydrox-
yproline.

Notably, for the generic description of the present
peptide, letters of the Greek alphabet are used.

However, the peptide sequences of the present inven-

tion are defined relative to the peptide of the formula
(SEQ ID NO:1):

CHHRKKGYADLY

wherein the standard one-letter amino acid abbreviation
1s used, for example, whereby C is cysteine, H is histi-
dine, R is arginine, K is lysine, G is glycine, Y is tyro-
sine, A is alanine, D is aspartic acid and L is leucine.
In the present specification, the letters of the Greek
alphabet and the standard one-letter amino acid abbre-
viation is used. See, for example, Organic Chemistry of
Biological Compounds, R. Barker at pp. 55-56 (Prentice
Hall, 1971). |
Thus, of interest are dodecapeptides having at least
six of the specific residues described immediately above
in their designated positions in the sequence
CHHRKKGYADLY (SEQ ID NO:1).

For example, peptides of the following formula (SEQ
ID NO:2) are noted:

afBybenBAumrpo

wherein
a 1s cysteine;
B 1is histidine;
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v 1s histidine;

0 is arginine;

€ 1s lysine;

7 1s lysine; and

0, A, p, 7, p and o are each independently glycine,
alanine, valine, leucine, isoleucine, serine, threonine,
cysteine, cystine, methionine, aspartic acid, glutamic
acid, asparagine, glutamine, lysine, hydroxylysine,
histidine, arginine, phenylalanine, tyrosine, trypto-
phan, proline or hydroxyproline.
Further, peptides of the following formula (SEQ ID

NQO:3)are noted:

afBydenbrumpo

0 is glycine;
A 1S tyrosine;
u 1s alanine;
77 15 aspartic acid;
p 18 leucine;
o is tyrosine; and
a, B, v, 6, € and n are each independently glycine,
alanine, valine, leucine, isoleucine, serine, threonine,
cysteine, cystine, methionine, aspartic acid, glutamic
acid, asparagine, glutamine, lysine, hydroxylysine, histi-
dine, arginine, phenylalanine, tyrosine, tryptophan, pro-
line or hydroxyproline.

Moreover, peptides of the following formula (SEQ
ID NO:4) are noted:

af3ydenbAumpa

O 1s arginine;

€ 1s lysine;

7 1s lysine;

@ is glycine;

A 1s tyrosine;

u 1s alanine; and

a, B, ¥, m, p and o are each independently glycine,
alanine, valine, leucine, isoleucine, serine, threonine,
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cysteine, cystine, methionine, aspartic acid, glutamic

acid, asparagine, glutamine, lysine, hydroxylysine,
histidine, arginine, phenylalanine, tyrosine, trypto-
phan, proline or hydroxyproline.

Thus, specifically contemplated is the peptide:

afyoenfaumpo

wherein at least six of the amino acid residues are as

defined and in the sequential position specified in the
sequence (SEQ ID NO:1):

CHHRKKGYADLY

wherein C is cysteine, H is histidine, R is arginine, K is
lysine, G is glycine, Y is tyrosine, A is alanine, D is
aspartic acid, and L is leucine; and the remaining amino
acid residues are each independently glycine, alanine,
valine, leucine, isoleucine, serine, threonine, cysteine,
cystine, methionine, aspartic acid, glutamic acid, aspar-
agine, glutamine, lysine, hydroxy lysine, histidine, argi-
nine, phenylalanine, tyrosine, tryptophan, proline or
hydroxy proline.

For example, the present peptide may have the for-
maulae:
C-8-H-6-K-n-G-A-A-7-L-o (SEQ ID NO:5) or
C-H-y-5-K-K-8-A-A-D-p-o (SEQ ID NO:6), or
C-H-H-0-¢-9-G-Y-A-7-p-0 (SEQ ID NO:.7), or
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4 .
C-H-H-R-¢-9-G-Y-p-mr-po (SEQ ID NO:8), or
C-H-H-R-K-n-G-A-p-m-p-o (SEQ ID NO:9), or
C-B-vy-€-G-Y-A-D-L-o (SEQ ID NO:10), or
C-H-y-en-G-Y-A-D-p-o (SEQ ID NO:11), or
a-H-y-R-€-K-0-Y-u-D-p-Y (SEQ ID NO:12),

In each of the above formulae, the Greek letters indi-
cate amino acid residues as broadly defined above, i.e.,
any one of glycine, alanine, valine, leucine, isoleucine,
serine, threonine, cysteine, cystine, methionine, aspartic
acid, glutamic acid, asparagine, glutamine, lysine, hy-
droxy lysine, histidine, arginine, phenylalanine, tyro-
sine, tryptophan, proline or hydroxy proline; whereas
the standard one-letter amino acid abbreviations are
used for the remaining amino acid residues.

However, it is more preferred if at least seven of the
amino acid residues of the sequence:

afByoendaumpo

are as defined and in the sequential position specified in
the sequence (SEQ ID NO:1)

CHHRKKGYADLY

wherein C is cysteine, H is histidine, R is arginine, K is
lysine, G is glycine, Y is tyrosine, A is alanine, D is
aspartic acid, and L is leucine, and the remaining three
amimno acid residues are each independently glycine,
alanine, valine, leucine, isoleucine, serine, threonine,
cysteine, cystine, methionine, aspartic acid, glutamic
acid, asparagine, glutamine, lysine, hydroxy lysine, his-
tidine, arginine, phenylalanine, tyrosine, tryptophan,
proline or hydroxyproline.

Examples of peptides having at least seven of the
specified amino acids are those having the formulae:
C-B-H-6-K-1-G-A-A-7-L-Y (SEQ ID NO:13), or
C-H-y-K-K-G-6-A-7-L-o (SEQ ID NO:14), or
C-B-H-6-K-1-G-A-A-D-p-Y (SEQ ID NO:15), or
C-H-H-R-e-9-G-Y-A-7-p-0 (SEQ ID NO:16, or
C-H-y-6-¢-1-G-Y-A-D-L-o0 (SEQ ID NO:17, or
C-H-y-6-¢-n1-G-Y-A-D-L-o, or
C-H-y-¢-K-K-6-y-u-D-L-Y (SEQ ID NO:18), or
C-H-H-6-K-n-6-Y-A-7-L-o (SEQ ID NO:19).

It 1s even more preferred if at least eight, nine, ten or
eleven of the amino acid residues of the sequence;

afydenbaumpo

are as defined and in the sequential position specified in
the sequence (SEQ ID NO:1)

CHHRKKGYADLY

which 1s defined as above.

Examples of peptides having at least eight of the
specified amino acids are those having the formula:
C-B-Ho-K-n-G-A-A-D-L-Y (SEQ ID NO:20), or
C-H-y-R-G-1-6-Y-A-D-L-Y (SEQ ID NO:21), or
C-B-v-6-K-K-G-A-A-D-L-Y (SEQ ID NO:22), or
C-H-H-5-e-K-6-A-A-D-L-Y (SEQ ID NO:23), or
C-H-H-R-K-9-G-Y-A-7-p-0- (SEQ ID NO:24), or
C-H-H-6-e-K-K-A-A-D-L-o (SEQ ID NO:25), or
C-H-y-R-K-1-0-Y-A-7-L-o SEQ ID NO:26).

Examples of peptides having at least nine of the speci-
fied amino acids are these having the formulae:
C-H-H-R-K-9-G-Y-A-D-p-o (SEQ ID NO:27), or
C-H-y-R-e-K-G-A-A-D-p-Y (SEQ ID NO:28), or
C-H-H-6-K-K-G-A-u-D-L-Y (SEQ ID NO:29), or
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C-H-y-R-K-K-G-Y-u-D-p-Y (SEQ ID NO:30), or
C-H-H-R-K-7-0-Y-A-7-L-Y (SEQ ID NO:31), or
C-H-H-6-¢-K-G-A-A-D-L-Y (SEQ ID NO:32), or
C-H-H-R-K-K-G-Y-A-mr-p-o (SEQ ID NO:33)

Examples of peptides having at least ten of the speci-
fied amino acids are those having the formula:
a-H-H-R-K-K-G-Y-A-D-L-o (SEQ ID NO:34), or |
a-8-H-R-K-K-G-Y-A-D-L-Y (SEQ ID NO:35), or
C-B-y-R-K-K-G-Y-A-D-L-Y (SEQ ID NO:36), or
C-H-H-R-K-K-G-Y-A-D-L-o (SEQ ID NO:37), or
C-H-H-6-¢-K-G-Y-A-D-L-Y (SEQ ID NO:38), or
C-H-H-R-K-K-0-A-A-D-L-Y (SEQ ID NO:39), or
C-8-H-R-K-K-6-Y-A-D-L-Y (SEQ ID NO:40).

Examples of peptides having at least eleven of the
specified amino acids are those having the formula:
a-H-H-R-K-K-G-Y-A-D-L-Y (SEQ ID NO:41), or
C-8-H-R-K-K-G-Y-A-D-L-Y (SEQ ID NO:42), or
C-H-H-R-K-K-G-Y-A-D-L-o (SEQ ID NO:37), or
C-H-H-6-K-K-G-Y-A-D-L-Y (SEQ ID NO:43), or
C-H-H-R-K-K-6-Y-A-D-L-Y (SEQ ID NO:44), or
C-H-H-R-K-K-G-Y-u-D-L-Y (SEQ ID NO:45), or
C-H-H-R-¢-K-G-Y-A-D-L-Y (SEQ ID NO:46).

Notably, all of the above specified examples of pep-
tide sequences having at least six, seven, eight, nine, ten
or eleven of the specified amino acids are provided
solely for purposes of illustration and are not intended
to be limitative.

It 1s. most preferred, however, as noted above, if the
peptide has the sequence (SEQ ID NO:1):

CHHRKKGYADLY

wherein each residue 1s as defined previously.

The peptides of the present invention may be synthe-
sized using a standard solid-phase amino acid synthesis
or may be provided by the fermentation of recombinant
microorganisms. For example, the peptides may be
synthesized in accordance with U.S. Pat. Nos. 4,058,512
and 4,235,772 both of which are incorporated herein in
the entirety.

The present peptide may also, as indicated above, be
prepared by the fermentation of transformed microor-
ganisms containing a synthetic gene which codes for the

present peptide. Conventional techniques may be used ,

for the synthesis of the appropriate gene and for the
transformation of a host microorganism. As a host mi-
croorganism, E. coli, for example, may be used. See for
~ example, Current Protocols in Molecular Biology (Wiley
Interscience).

- Additionally, the present dodecapeptide may be de-
scribed, as a short peptide, in terms of its amino acid
composition. That is, the present invention may be de-
scribed in terms of both its amino acid sequence or its
amino acid composition. Due to the importance of con-
formational structure for large peptides in determining
peptide activity, the amino acid sequence of large pep-
tides 1s usually important in maintaining the activity. By
contrast, however, for short peptides, activity may
often be conserved merely by conserving the amino
acid composition of the peptide without regard to se-
quence specificity. For example, see Barker, W. C. et al,
Protein Seq. Data Anal.(1988) 1:363-373.

In accordance with the present invention, dodeca-
peptides are provided having the following amino acid
composition: one cysteine residue, two histidine resi-
dues, one arginine residue, two lysine residues, one
glycine residue, two tyrosine residues, one alanine resi-
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6

due, one aspartic acid residue, and a leucine residue,
without regard to sequential order. |

However, it is preferred if the two histidine residues
are adjoining to each other, and independently the two
lysine residues are adjoining to each other.

Thus, the present invention also provides a dodeca-
peptide having the following amino acid composition:
one cyoteine residue, two histidine residugs, one argi-
nine residue, two lysine residues, one glycine residue,
two tyrosine residues, one alanine residue, one aspartic
acid residue and a leucine residue, without regard to
sequential order, the dodecapeptide having substan-

tially the same activity as the dodecapeptide of the
sequence (SEQ ID NOQO:1):

CHHRKKGYADLY

wherein C 1s cysteine, H 1s histidine, R is arginine, X is
lysine, G is glycine, Y is tyrosine, A is alanine, D is
aspartic acid and L is leucine.

The phrase “substantially the same activity” is used
herein to mean having at least 10% of the activity of the
dodecapeptide of the sequence (SEQ ID NO:1):

CHHRKKGYADLY

as measured by the effect on a pg of peptide per kg of
mammalian body weight over a given period of time.
Thus, within the ambit of the above class of dodeca-

peptides are those whose sequence results from a scram-
bling of the sequence (SEQ ID NO:1):

CHHRKKGYADLY

For example, the following sequences are listed here-
inbelow for purposes of illustration only and are not
intended to be limitative:

CHRKHKGDLYYA (SEQ ID NO:47)
CRKHHKDGYLYA (SEQ ID NQO:48)
YRCAKHHKDGLY (SEQ ID NO:49)
DLYCHRKHKGYA (SEQ ID NO:50)
ALYDCHHRKKGY (SEQ ID NO:51)
RAYCKHHKGYDL (SEQ ID NO:52)
CKHHRKGYYALD (SEQ ID NO:33)
GYDLAYKRKHCH (SEQ ID NO:54)

As with the other dodecapeptide sequences of the
present invention, these sequences may be easily synthe-
sized by solid-phase synthesis or prepared by recombi-
nant DNA fermentation.

The present invention will now be further illustrated
by reference to certain examples, which are provided
solely for illustration and are not intended to be limita-
tive.

EXAMPLE 1

Studies were initiated for the purpose of generating
antibodies to several different sections of a protein
called cytochrome b 561. This protein 1s a polypeptide
of 273 amino acids. Several oligopeptides representing a
different section of the cytochrome polypeptide were
injected into rabbits in order to generate antisera against
the specific sections of the cytochrome. The three pep-
tides tested are those shown below in standard one-let-
ter amino acid abbreviation:

PI(SEQ ID NO:55) (AA247-261) KRPLQA.-
EEQALSMDF

P2 (SEQ ID NO:1) (AA130-142)
CHHRKKGYADLY
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P1 corresponds to the cytochrome b 561 carboxy-ter-
minus amino acid sequence Lys(247) - Phe(261) (SEQ
ID NO:55).

The internal peptide P2 (SEQ ID NO:1) contains
amino acids His(130)-Tyr(142). A cysteine residue was
added at the amino-terminus of P2 as a spacer and to
facilitate coupling to carrier proteins.

P3 (SEQ ID NO:56) was composed of the amino-ter-
minal cytochrome b 561 sequence Ser(21) - Tyr(37). A
cysteine residue was added at the amino-terminus for
coupling to carrier proteins and two lysine residues
were added at the carboxy-terminus to increase solubil-
ity of the peptide.

These peptides were then coupled chemically to key-
hole limpet hemocyanin, a carrier protein, to improve
the immunogenicity in rabbits.

Each peptide/carrier conjugate (50 pg of peptide,
approximately 30 nanomoles) was injected subcutane-
ously into three female rabbits (three groups of three
rabbits, approximately 2 months old). Two weeks later
the rabbits were injected again with the same amounts
of peptide/carrier conjugate. Thereafter, each rabbit
was Injected with the conjugate at approximately
monthly intervals and blood samples were drawn. After
five months, the rabbits were sacrificed.

Before the first injection, the rabbits were weighed
for calculation of anesthetic dose (used to sedate the
rabbits during injection). Before the rabbits were sacri-
ficed, they were weighed again as the rabbits which
received P2 were quite obese compared to all other
rabbits. The weights of the rabbits before injection and
at the end of five months are shown in FIG. 1. The
average weight of the five injected with peptides P1 and
P3 was 4.4 kg. This is normal for adult female rabbits of
this type at this age, i.e. the average wetght expected at
6 months is 4.5 kg. However, the weights of the rabbits
injected with peptide P2 averaged 5.2 kg, approxi-
mately 20% higher.

Since no antibodies were made in rabbits injected
with P2 (the ones which appeared obese), two more
rabbits were tested. These rabbits were younger, weigh-
ing only 2.4 kg at the beginning and the experiment was
carried out for an additional two months. Therefore,
these rabbits were less than 4 months old when they
were weighed and sacrificed. One of these rabbits did
make antibodies against P2 peptide and this rabbit did
not gain as much weight as the rabbit which did not
make antibodies.

EXAMPLE 2

In order to obtain statistically significant data on the
effects of peptide P2 on weight gain, another series of
experiments using mice were performed. Three groups
of five mice (BALB/c strain) were used.

The first group received injections of peptide P2, a
second group received injections of P3 (as control), and
a third group received injections of saline (as control).
Free peptides were used to avoid the possibility that the
effect observed in Example 1 may have been due to the
nature of the chemical coupling to the carrier protein.

Each mouse (weighing approximately 15 grams) re-
ceived an injection of 2.5 ug (1.5 nanomoles) of peptide
or saline injected subcutaneously. The mice were
weighed three times per week and injected once per
week with another 2.5 ug of peptide or saline. After 85
days the mice were sacrificed. The average weight gain

for the groups of mice receiving either P2 or P3 pep-
tides is shown in FIG. 2.
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The P2 peptide delayed weight gain in these mice
compared to the control P3 peptide group. However,
after 60 days both groups were similar and stayed simi-
lar until day 85. FIGS. 3 and 4 show that even though
individual mice varied significantly in their weight
every member of the P2 group showed the delay in
weight gain compared to the P3 control group. FIG. §
shows that the saline control group did not show a
delay in weight gain and was, in fact, not different than
the P3 control group.

The above experiments indicate that mice appear to
have the opposite response compared with rabbits when
both types of animals are injected with peptide P2.
Rabbits seem to gain weight and mice appear to have an
inhibition of weight gain. Moreover, the effect of pep-
tide P2 on the mice 1s to delay normal weight gain up to
the end of the second month of weekly peptide adminis-
tration. However, after the second month normal
weight gain is observed. This may be caused by the
development of antibodies to the peptide after this per-
i1od of time. This latter phenomenon appears to be
caused by a developmentally specific effect of the pep-
tide or the mice may develop antibodies to the peptide
after 60 days of weekly administration and these anti-
bodies may inhibit the effect of the peptide.

Equivalent to the present peptides, for purposes of
the present invention, are peptides of the formula:

XCHHRKKGYADLY3-Z

wherein X and Z are each independently of the other
hydrogen or from 1 to 1,000 amino acid residues, and
which exhibit the activity of the present peptide or
substantially the same activity as the present peptide.
As the amino acid residues, any of the following may
be used independently for each of X and Z: glycine,
alanine, valine, leucine, isoleucine, serine, threonine,
cysteine, cystine, methionine, aspartic acid, glutamic
acid, asparagine, glutamine, lysine, hydroxylysine, histi-

. dine, arginine, phenylalanine, tyrosine, tryptophan, pro-

435

50

55

65

line and hydroxyproline. The amino acid sequences for
each of X and Y may independently be random, block
or even long repeating in nature.

The sequence (SEQ ID NO;1) CHHRKKGYADLY
may be expected to be active as a part of a larger poly-
peptide as 1t 1s well known to those skilled in the art that
the functional part of a protein, particularly a protein
involved in binding, can reside in a short sequence of
the total polypeptide.

Also equivalent to the present peptides, for purposes
of the present invention, are peptides of the general
formula:

X-afybenbrumrpoy-Z

wherein at least six and up to and including twelve of
the amino acid residues a, B, v, 0, €, 1, 6, A, u, 7, p and
o are defined and in the sequential position specified in
the sequence:

CHHRKKGYADLY

wherein C 1s cysteine, H is histidine, R is arginine, K is
lysine, G is glycine, Y is tyrosine, A 1s alanine, D is
aspartic acid, and L 1s leucine, and the remaining amino
acids are each independently glycine, alanine, valine,
leucine, i1soleucine, serine, threonine, cysteine, cystine,
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methionine, aspartic acid, glutamic acid, asparagine,
glutamine, lysine, hydroxy lysine, histidine, arginine,
phenylalanine, tyrosine, tryptophan, proline or hydrox-
yproline; and X and Z are as defined above.

The dodecapeptide of the present invention may be
admimistered by itself or as a component of a composi-
tion. Generally, whether administered by itself or as
part of a composition, from about 10 pg to about 1,000
pg of peptide per kg of body weight of mammalian host
1s administered. The present peptide, either by itself or
as part of a composition, may be administered to any
mammal, such as mice, rabbits, dogs or cats, particu-
larly humans, however.

In addition to the above range, lesser or greater
amounts may be used.

The present peptide is water-soluble and is preferably
administered either intravenously or subcutaneously.
The peptide may be conveniently administered in dex-
trose 3% saline or in saline solution.

The present peptide may also be microencapsulated
in a lipid vesicle in accordance with a conventional
encapsulation technique well known to those skilled in
the art.

Compositions containing the present peptide may
also be used. The compositions will generally contain
the peptide and a conventional pharmaceutically ac-
ceptable carrier known to those skilled in the art. Gen-
erally. however, it 1s preferred that liquid compositions
be used which are suitable for intravenous or subcutane-
ous injection. Examples of liquid carriers are saline
solution, dextrose 5% saline solution or water, all of
which are suitable for injection.

When the above liquids are used for injection, partic-
ularly for humans, it is desirable, if not essential, that
they be sterile so as to be suitable for injection.

In the hquid composition, the peptide may, in gen-
eral, comprise from about 10-7 g to 10—3 g/g of liquid
carrier. Concentrations less or greater than this may be
used, however. | |

10

13

20
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Additionally, it is noted that the present peptide may
be administered 1in conjunction with other ingredients in
the composition, such as, for example, hormones and
vitamins.

In accordance with another aspect of the present
invention, antibodies may be prepared against the pres-
ent peptides using methodologies as described in U.S.
Pat. Nos. 4,151,268, 4,197,237 and 4,123,431. Each and
all of these patents are hereby incorporated in the en-
tirety herein.

Further, monoclonal antibodies against the present
peptides can be prepared using conventional methodol-
ogies. In turn, these monoclonal antibodies may be used
to 1dentify the present peptides to detect and quantify
the present peptides, or even to purify the present pep-
tides by immunoaffinity chromatography.

Additionally, in accordance with the present inven-
tion, antibodies may be used to attenuate the effect of
the present peptide in a host.

Finally, it 1s noted that any number of techniques may
be used, 1n accordance with the present invention, for
rendering the present peptides immunogenic.

For example, the present peptides may be rendered
immunogenic by conjugation with muramyl peptides as
described in U.S. Pat. Nos. 4,639,512 and 4,461,761,
Also, the present peptides may be rendered immuno-
genic by conjugation with other polypeptides as de-
scribed in U.S. Pat. No. 4,812,554. Each of U.S. Pat.
Nos. 4,639,512, 4,461,761 and 4,812,554 are incorpo-
rated herein 1n the entirety.

By raising antibodies to the present peptides, an assay
procedure can be used for the peptides in accordance
with known methodologies.

Having described the present invention, it will be
apparent to one skilled in the art that many changes and
modifications can be made to the embodiments de-
scribed above without departing from the spirit and the
scope of the present invention.

SEQUENCE LISTING

( 1 YGENERAL INFORMATION:

(111 yNUMBER OF SEQUENCES: §¢

{ 2 ) INFORMATION FOR SEQ ID NO:1:
{1 })SEQUENCE CHARACTERISTICS:
| ( A }LENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear
( t 1 ) MOLECULE TYPE: peptide
( x 1 ) SEQUENCE DESCRIPTION: SEQ ID NO:1:

Cys His His Arg Lys
] 5

ILys

( 2 ) INFORMATION FOR SEQ ID NO:2:
( i ) SEQUENCE CHARACTERISTICS:
{ A )YLENGTH: 6 amino acids
( B )TYPE: amino acid
{ D) TOPOLOGY: linear
( i i ) MOLECULE TYPE: peptide

( x 1 })SEQUENCE DESCRIPTION: SEQ 1D NO:2:

Gly Tyr

Ala

Asp Leu
10

Tyr
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-continued
e e ey e e e e e e —-

Cys His His Arg Lys Lys
] 5
{( 2 YINFORMATION FOR SEQ ID NO:3:
( 1+ ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 6 amino acids

{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear

{ 11 )MOLECULE TYPE: pepuide
{ x 1 )SEQUENCE DESCRIPTION: SEQ 1D NO:3:
Gly Tyr Ala Asp Leu Tyr
] 5 .
{ 2 YINFORMATION FOR SEQ 1D NO:4:

{ 1 ) SEQUENCE CHARACTERISTICS:
{ A)LENGTH: 6 amino acids
( B ) TYPE: amino acid
{ D) TOPOLOGY: linear

{ 1 1 YMOLECULE TYPE: peptide
( x i YSEQUENCE DESCRIPTION: SEQ 1D NO:4:
Arg Lys Lys Gly Tyr Ala
] 5 .
( 2 YINFORMATION FOR SEQ ID NO:5:
( 1 )SEQUENCE CHARACTERISTICS:
( A )YLENGTH: 12 amino acids
{ B)TYPE: amino acid
{ D) TOPOLOGY': linear
{ 1 t YMOLECULE TYPE.: pepiide
{ x 1+ YSEQUENCE DESCRIPTION: SEQ 1D NO:5:
Cyvs Xaa His Xaa Lys Xaa Gly Xaa Ala Xaa Lev Xaa’
1 & 10
{ 2 YINFORMATION FOR SEQ ID NO:6:
{ i ) SEQUENCE CHARACTERISTICS:
{ A)YLENGTH: 12 amino acids
( B Y TYPE: amino acid
( D) TOPOLOGY: hnear
{ i i )MOLECULE TYPE: peptide
( x i YSEQUENCE DESCRIPTION: SEQ 1D NO:6:
Cys His Xaa Xaa Lys Lys Xaa Xaa Ala Asp Xaz Xaa
] 5 10
{ 2 YINFORMATION FOR SEQ ID NO:7:
{ 1 )SEQUENCE CHARACTERISTICS:
{ A )LENGTH: 12 amino acids
{ B ) TYPE: amino actd
{ D) TOPOLOGY: linear
( i i ) MOLECULE TYPE: peptide
( x t ) SEQUENCE DESCRIPTION: SEQ ID NO:7:
Cys His His Xaa Xaa Xaa Gly Tyr Ala Xaa Xaa Xaa
1 5 10

{ 2 ) INFORMATION FOR SEQ ID NO:&:

{ i ) SEQUENCE CHARACTERISTICS:
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-continued

( A)LENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY': hinear

( 1 i )MOLECULE TYPE: peptide
( x i YSEQUENCE DESCRIPTION: SEQ ID NO:&:
Cys His His Arg Xaa Xaa Gly Tyr Xaa Xaa Xaa
! 5 10
( 2 ) INFORMATION FOR SEQ ID NO::
{ 1 )SEQUENCE CHARACTERISTICS:
| { A)LENGTH: 12 amino acids
( B ) TYPE: amino acid
( D) TOPOLOGY: hnear
{ 1 i ) MOLECULE TYPE.: peptide
( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:9:
Cys His His Arg Lys Xaa Gly Xaa Xaa Xaa Xaa
1 5 10
{ 2 )INFORMATION FOR SEQ ID NO:10:
( i )SEQUENCE CHARACTERISTICS:
{ A)LENGTH: 11 amino acids
( B) TYPE: amino acid
{ D }TO_POLOGY: linear
( 1 1 YMOLECULE TYPE: peptide
( x i YSEQUENCE DESCRIPTION: SEQ ID NO:1(:
Cvs Xaa Xaa Xaa Xaa Gly Tyr Ala Asp Leu Xaa
] 5 | 1 0
( 2 ) INFORMATION FOR SEQ ID NO:11:
( t )SEQUENCE CHARACTERISTICS:
{ A )YLENGTH: 1! amino acids
{ B ) TYPE: amino acid
{ D ) TOPOLOGY: linear
{ +1 ) MOLECULE TYPE: peptide
( x 1 )SEQUENCE DESCRIPTION: SEQ 1D NO:11:
Cyvs His Xaa Xa2a Xaa Gly Tyr Ala Asp Xaa Xaa
] 5 10
{ 2 YINFORMATION FOR SEQ ID NO:12:
{ 1 )SEQUENCE CHARACTERISTICS:
{ A ) LENGTH: 12 amino acids
{ B )Y TYPE: amino acid
( D) TOPOLOGY: hnear

( 1+ )MOLECULE TYPE: peptide

( x i ) SEQUENCE DESCRIPTION: SEQ ID NQO:12:

Xaa His Xaz2a Arg Xaa Lys Xaa Tyr Xaa Asp Xaa Tyr

1 5 1 0

( 2 YINFORMATION FOR SEQ ID NO:13:
{( 1 YSEQUENCE CHARACTERISTICS:
{ A) LENGTH: 12 amino acids
{ B) TYPE: amino acid
( D) TOPOLOGY: hnear
( 1 1 ) MOLECULE TYPE: peptide

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:13:

Xaa

X aa

14
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~continued
ot et

Cys Xaa His Xaa Lys Xaa Gly Xaa Ala Xaa Leu Tvr
1 5 1 0
( 2 )INFORMATION FOR SEQ ID NO:14.
( 1 YSEQUENCE CHARACTERISTICS:
{ A)YLENGTH: 12 amino acids
{ B ) TYPE: amino acid
( D) TOPOLOGY: linear
(11 )MOLECULE TYPE: peptide
{ x 1 }SEQUENCE DESCRIPTION: SEQ ID NOQO:14:
Cys His Xaa Xaa Lys Lys Giy Xaa Ala Xaa Leuv Xaa
i 5 10
{ 2 YINFORMATION FOR SEQ 1D NO:15:
( i ) SEQUENCE CHARACTERISTICS:
{ A )YLENGTH: 12 amino acids
{ B ) TYPE: ammno acid
( D) TOPOLOGY': linear
( 1 1 YMOLECULE TYPE: peptide
{ x 1 J)SEQUENCE DESCRIPTION: SEQ ID NO:15:
Cys Xaa His Xaa Lys Xaa Gly Xaa Ala Asp Xaa Tyr
] 8 1 0
( 2 YINFORMATION FOR SEQ ID NO:16:
( i )SEQUENCE CHARACTERISTICS:
{ A )YLENGTH: 12 amino acids
{ B ) TYPE: ammno acid
{ D )YTOPOLOGY: linear
{ i 1 YMOLECULE TYPE: peptide
{ x 1 }ySEQUENCE DESCRIPTION: SEQ ID NO:1¢6:
Cys His His Arg Xaa Xaa Gly Tyr Ala Xaa Xaa Xaa
l 5 , i 0
( 2 YINFORMATION FOR SEQ ID NO:17.
{ 1 ) SEQUENCE CBARACTERISTICS:
( AYLENGTH: 12 amino acids
( B ) TYPE: amino acid
( D) TOPOLOGY: linear
( 1 YMOLECULE TYPE: peptide
{ x 1 })SEQUENCE DESCRIPTION: SEQ ID NO:17:
Cys His Xaa Xaag Xaa Xaa Gly Tvr Ala Asp Leu Xaa
1 5 I O
( 2 )INFORMATION FOR SEQ ID NO:18:
{ 1 )SEQUENCE CHARACTERISTICS:
{ A YLENGTH: 12 amino acids
{ B ) TYPE: amino acid
( D) TOPOLOGY: iinear
{ 1 + ) MOLECULE TYPE: peptide
{ x i YSEQUENCE DESCRIPTION: SEQ ID NO:18&:
Cvyvs His Xaa Xaa Lys Lys Xaa Xaa Xaa Asp Leu Tyr

] J 1 O

( 2 )INFORMATION FOR SEQ ID NO:19:
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| -continued
( i ) SEQUENCE CHARACTERISTICS:
{ A)LENGTH: 12 apuno acids
{ B)TYPE: amino acid
( D) TOPOLOGY: linear
( 11 )MOLECULE TYPE: peptide
( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:19:

Cys His His Xaa Lys Xaa Xaa Tyr Ala Xaa Leu Xaa
1 | 5 10

¢ 2 } INFORMATION FOR SEQ ID NO:20:

( 1 )SEQUENCE CHARACTERISTICS:
{( A )LENGTH: 12 amino acids
( B )TYPE: amino acid
( D) TOPOLOGY: linear
( i i ) MOLECULE TYPE: peptide
{ x 1 )SEQUENCE DESCRIPTION: SEQ ID NO:20:

Cys Xaa His Xaa Lys Xaa Gly Xaa Ala Asp Leu Tuvyr
] 5 10

( 2 }YINFORMATION FOR SEQ ID NO:21:

{ 1 )SEQUENCE CHARACTERISTICS:
( A)LENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear
( + 1 )MOLECULE TYPE.: peptide
( x t })SEQUENCE DESCRIPTION: SEQ ID NO:21:

Cys His Xaa Arg Gly Xaa Xaza Tyr Ala Asp Leu Tyr
] 5 1 O
{ 2 YINFORMATION FOR SEQ ID NO:22.

{ 1 )SEQUENCE CHARACTERISTICS:
{ AYLENGTH: 12 arninn_ acids
( B ) TYPE: amino acid
{ D ) TOPOLOGY: linear -
! 1 1+ ) MOLECULE TYPE: peptide
( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:22:

Cvs Xaa Xaa Xaz Lys Lys Gly Xaa Ala Asp Leu Tyr
1 5 1 0
{ 2 ) INFORMATION FOR SEQ ID NO:23:
{ i } SEQUENCE CHARACTERISTICS:
( AYLENGTH: 12 amino acids
( B ) TYPE: amino acid
( D) TOPOLOGY: linear
( 1 1 ) MOLECULE TYPE: peptide
{ » 1 ) SEQUENCE DESCRIPTION: SEQ 1D NO:23:
Cys His His Xaa Xaa Lys Xaa Xaa Ala Asp Leu Tyr
! 5 10
{ 2 ) INFORMATION FOR SEQ ID NO:24:

{ 1 )SEQUENCE CHARACTERISTICS:
{ A)YLENGTH: 12 amino acids
{( B ) TYPE: amino acid
( D) TOPOLOGY: linear

( i i YMOLECULE TYPE: peptide
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-continued

( x 1 YSEQUENCE DESCRIPTION: SEQ ID NO:24:
Cys His His Arg Lys Xaa Gly Tyr Ala Xaa Xaa Xaa
! 5 10
{ 2 )INFORMATION FOR SEQ ID NO:25:
( 1 ) SEQUENCE CHARACTERISTICS:
{ A)YLENGTH: 12 amino acids
( B ) TYPE: amino acid
( D) TOPOLOGY: linear
{ 1+ 1 YMOLECULE TYPE: peptide
( x 1 YSEQUENCE DESCRIPTION: SEQ 1D NO:25:
Cys His His Xaaz Xaa Lys Lvs Xaa Ala Asp Leu Xaa
] S 1 O
( 2 YINFORMATION FOR SEQ 1D NO:26:
{ i YSEQUENCE CHARACTERISTICS:
( A)LENGTH: 12 amino acids
{ B)TYPE: amino acid
( D) TOPOLOGY: linear
( 1 1 YMOLECULE TYPE: peptide
( x 1 )SEQUENCE DESCRIPTION: SEQ ID NO:26:
Cyvs His Xaa Arg Lys Xaa Xaa Tyr Ala Xaa Leu Xaa
| 5 10
( 2 ) INFORMATION FOR SEQ ID NO:27:
{ 1 JSEQUENCE CHARACTERISTICS:
{ A)YLENGTH: |2 amino acids
{ B)YTYPE: amino acid
{ D) TOPOLOGY: linear
{ 1+ * YMOLECULE TYPE: peptide
{ x 1 YSEQUENCE DESCRIPTION: SEQ ID NQO:27:
Cvs His His Arg Leuv Xaa Gly Tyr Ala Asp Aaa Xaa
I 5 1 O
{ 2 )INFORMATION FOR SEQ ID NO:28:
{ 1 YSEQUENCE CHARACTERISTICS:
( A )YLENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D)YTOPOLOGY: linear
{ 11 )MOLECULE TYPE: peptide

( x 1 )SEQUENCE DESCRIPTION: SEQ ID NQ:28:

Cys His Xaa Arg Xaa Lys Gly Xaa Ala Asp Xaa Tyr
1 5 1 O
{ 2 )INFORMATION FOR SEQ ID NQO:29:
( 3 ) SEQUENCE CHARACTERISTICS:
{ A YLENGTH: 12 amino acids
{ B ) TYPE: amino acid
( D) TOPOLOGY': linear
( i 1 )MOLECULE TYPE: peptide
( x i )SEQUENCE DESCRIPTION: SEQ ID NO:29:
Cys His His Xaa Lys Lys Gly Xaa Xaa Asp Leuv Tyr
1 5 10

{ 2 ) INFORMATION FOR SEQ ID NO:30:
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-continued

( 1 ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear
{1 + )MOLECULE TYPE: peptide

( x t ) SEQUENCE DESCRIPTION: SEQ ID NO:30:

Cvs His Xaa Arg Lys Lys Gly Tyr Xaa Asp Xaa Tyr
} 3 1 O
¢ 2 ) INFORMATION FOR SEQ ID NO:31:
( 1 YSEQUENCE CHARACTERISTICS:
{ A)LENGTH: 12 amino acids

{ B ) TYPE: amino acid
( D) TOPOLOGY: linear

{ 1 1 ) MOLECULE TYPEL: peptide
( x 1 ) SEQUENCE DESCRIPTION: SEQ ID NO:31:
Cys His His Arg Lys Xaa Xaa Tyr Ala Xaa Leu Tyr
] 5 10
¢ 2 JINFORMATION FOR SEQ ID NO:32;
{ i ) SEQUENCE CHARACTERISTICS:
{ A YLENGTH: 12 amino acids
( B)TYPE: amino acid
( D ) TOPOLOGY: linear
( 11 YMOLECULE TYPE: peptide
( x 1 YSEQUENCE DESCRIPTION: SEQ ID NQO:32:
€Cys His His Xaa Xaa Lyvs Gly Xaa Ala Asp Leu Tuywyr
I 5 , ] O
( 2 JINFORMATION FOR SEQ 1D NO:33:
{( t+ YSEQUENCE CHARACTERISTICS:
{ A)YLENGTH: 12 amino acids  »
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear
( 1 ¢t YMOLECULE TYPE: peptide
( x 1 YSEQUENCE DESCRIPTION: SEQ ID NO:33:
Cvs His His Arg Lys Lys Giy Tyr Ala Xaa xxaa Xaa
i 5 10
¢ 2 ) INFORMATION FOR SEQ ID NO:34:
{ 1 YSEQUENCE CHARACTERISTICS:
{ A)LENGTH: 12 amino acids
{ B) TYPE: amino acid
( D) TOPOLOGY: linear
( 1 1 ) MOLECULE TYPE.: peptide
{ x 1 )YSEQUENCE DESCRIPTION: SEQ ID NQO:34:
Xaa His His Afg Lys Lys Gly Tyr Al2a Asp Leu Xaa
i - 5 10
{ 2 YINFORMATION FOR SEQ ID NO:35:
( i ) SEQUENCE CHARACTERISTICS:
{ A YLENGTH: 12 amino scids
( B ) TYPE: amino acid

({ D )} TOPOLOGY: linear

( i ¥ ) MOLECULE TYPE: peptide

22
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-continued

( x 1 )SEQUENCE DESCRIPTION: SEQ ID NO:35:
Xaa Xaa His Arg Lvs Lys Gly Tyr Ala Asp Leu Tyr
I 3 I 0
{ 2 YINFORMATION FOR SEQ ID NO:36:

( 1 )SEQUENCE CHARACTERISTICS:
{ A)YLENGTH: 12 amino acids
{ B ) TYPE: amino acid
( D) TOPOLOGY: hinear

( 1 1 ) MOLECULE TYPE: peptide
{ x 1 ) SEQUENCE DESCRIPTION: SEQ ID NO:36: .
Cys Xaa Xaa Arg Lys Lys Gly Tyr Ala Asp Leu Tyr
| 5 I O
( 2 ) INFORMATION FOR SEQ ID NO:37:
{ 1 )SEQUENCE CHARACTERISTICS:
{ A)LENGTH: 12 amino acids
( B )TYPE: amino acid
{ D )YTOPOLOGY: linear
( 1 1+ )MOLECULE TYPE: pepiide
{ x 1 )SEQUENCE DESCRIPTION: SEQ ID NQO:37:
Cvs His His Arg Lys Lys Gly Tyr Ala Asp Leu Xaa
I 5 1 0
{ 2 YINFORMATION FOR SEQ ID NO:38:
( 1 YSEQUENCE CHARACTERISTICS:
{ A YLENGTH: 12 amino acids
{ B Y TYPE: amino acid
{ D) TOPOLOGY: linear
( 1 1 ) MOLECULE TYPE: peptide
( x 1 YSEQUENCE DESCRIPTION: SEQ ID NO:38:
Cys His His Xaa Xaa Lys Gly Tyr Ala Asp Leu Tyr
1 5 10
{ 2 )INFORMATION FOR SEQ ID NO:39:
{ 1 ) SEQUENCE CHARACTERISTICS:
{ A })LENGTH: 12 amino acids
{ B Y TYPE: amino acid
{ D) TOPOLOGY: linear
(11 YMOLECULE TYPE: peptide
( x t }YSEQUENCE DESCRIPTION: SEQ ID NO:10
Cys His His Arg Lys Lys Xaa Xaa Ala Asp Leu Tyr
] 5 1 O
{ 2 ) INFORMATION FOR SEQ ID NO:40:
{ 1+ ) SEQUENCE CHARACTERISTICS:
{ A)YLENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear
( 1 1 )MOLECULE TYPE: peptide

( x 1 ) SEQUENCE DESCRIPTION: SEQ ID NO:40:

Cvyvs Xaa His Arpg Lys Lys Xaa Tyr Ala Asp Leu Tuyr
1 5 P O
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| -continued
( 2 ) INFORMATION FOR SEQ ID NO:41:

{ 1 )SEQUENCE CHARACTERISTICS:
{ A ) LENGTH: 12 amino acids
{ B )YTYPE: amino acid
{ D) TOPOLOGY: linear
( i i ) MOLECULE TYPE: peptide
{ x 1 } SEQUENCE DESCRIPTION: SEQ ID NO:41:

Xaa His His Arg Lys Lys Gly Tyr Ala Asp Leu Tyr‘
1 s i O
{ 2 YINFORMATION FOR SEQ ID NO:42:
( i ) SEQUENCE CHARACTERISTICS:
( A)LENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear
( i i1 ) MOLECULE TYPE: pepiide
{ x 1 YSEQUENCE DESCRIPTION: SEQ ID NO:42:
Cys Xaa His Arg Lys Lys Gly Tyr Ala Asp Leu Tyr
I - ] 1 0
{ 2 )INFORMATION FOR SEQ ID NO:43:
{ 1 )SEQUENCE CHARACTERISTICS:
{ A) LENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear
{ 11 )MOLECULE TYPE: peptide
{ x 1 }SEQUENCE DESCRIPTION: SEQ ID NO:43:
€Cys His His Xaa Lys Lys Gly Tyr Ala Asp Leu Ty
1 5 1 0
{ 2 )INFORMATION FOR SEQ 1D NO:44:
¢ 1 ) SEQUENCE CHARACTERISTICS:
( A )YLENGTH: 12 amino acids
( B)YTYPE: amino acid
{ D) TOPOLOGY: hinear
( i i ) MOLECULE TYPE: peptide
( x i } SEQUENCE DESCRIPTION: SEQ ID NO:44:
Cyvs His His Arg Lvs Lys Xaa Tyr Ala Asp Leuv Tyr
i 5 1 0
( 2 YINFORMATION FOR SEQ ID NO:45:
{ 1 ) SEQUENCE CHARACTERISTICS:
- ( A)LENGTH: 12 amino acids
( B ) TYPE: amino acid
( D) TOCPOLOGY: linear
{ 1 1+ ) MOLECULE TYPE: peptide
{ x 1 )SEQUENCE DESCRIPTION: SEQ ID NO:45:
Cys His His Arg Lys Lys Gly Tyr Xaa Asp Leu Tyr
1 5 10
{ 2 YINFORMATION FOR SEQ ID NO:46:
{ i )SEQUENCE CHARACTERISTICS:
{ A)YLENGTH: 12 amino acids

( B ) TYPE: amino acid
( D) TOPOLOGY: hnear

26
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( i i ) MOLECULE TYPE: peptide

{ x 1+ )SEQUENCE DESCRIPTION: SEQ ID NO:i6:
Cys His His Arg Xaa Lys Gly Tyr Ala Asp Leu Tuyvr
1 5 10
f 2 )INFORMATION FOR SEQ ID NO:47:
{( 1 ) SEQUENCE CHARACTERISTICS:
( A)LENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear
{ 1 + YMOLECULE TYPE: peptide
{ x 1 ) SEQUENCE DESCRIPTION: SEQ ID NQ:47:
Cys His Arg Lys His Lys Gly Asp Leu Tyr Tyr Ala

1 5 1 0

{ 2 ) INFORMATION FOR SEQ ID NO:48:

( i ) SEQUENCE CHARACTERISTICS:
{ A YLENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear

( 11 MOLECULE TYPE: peptide
{ x 1 )SEQUENCE DESCRIPTION: SEQ D NQ:4&:
Cys Arg Lys Hi1s His Lys Asp Gly Tyr Leu Tyr Al a
1 5 1 0
{ 2 YINFORMATION FOR SEQ ID NO:49;
( 1 ) SEQUENCE CHARACTERISTICS:
( A JLENGTH: 12 amino acids
( B )YTYPE: amino acid
( D) TOPOLOGY: linear
( 1+ )MOLECULE TYPE: peptide
( x 1 )SEQUENCE DESCRIPTION: SEQ 1D NO:44:
Tyr Arg Cys Ala Lys His His Lys Asp Gly Leu Tyr
l 5 1 O
{ Z)YINFORMATION FOR SEQ ID NQO:50O-
{ 1+ YSEQUENCE CHARACTERISTICS:
{ A)LENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear
( 11 YMOLECULE TYPE: peptide
( x ¢ )SEQUENCE DESCRIPTION: SEQ ID NO:50:
Asp Leu Tyr Cys His Arg Lys His Lys Gly Tyr Al a
| 5 1 0
{ 2 ) INFORMATION FOR SEQ ID NQO:51:
{ 1+ ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 12 amino acids
{ B ) TYPE: amino acid
( D) TOPOLOGY: linear
{ 1t )MOLECULE TYPE: peptide

{ x 1 } SEQUENCE DESCRIPTION: SEQ ID NO:51:

Ala Leu Tyr Asp Cys His His Arg Lys Lys Gly Tyr
] 5 1 0
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30

-continued

( 2 ) INFORMATION FOR SEQ ID NO:52:

( 1 })SEQUENCE CHARACTERISTICS:
{ A)LENGTH: 12 amino acids
( B ) TYPE: amino acid
{ D) TOPOLOGY: linear
( 11 YMOLECULE TYPE.: peptide
{ x i ) SEQUENCE DESCRIPTION: SEQ ID NQ:52:
Arg Ala Tyr Cys Lys His His Lys
1 5 |
{ 2 )INFORMATION FOR SEQ ID NO:53:
{ i )SEQUENCE CHARACTERISTICS:
{ A)LENGTH: 12 amino acids
( B ) TYPE: amino acid
( D) TOPOLOGY: linear
( i 1 YMOLECULE TYPE: peptide
{ x i )SEQUENCE DESCRIPTION: SEQ ID NO:53:
Cys Lys His His Arg Lys His Tyr
i 5
{ 2 YINFORMATION FOR SEQ ID NO:54:
{ 1 ) SEQUENCE CHARACTERISTICS:
( A)YLENGTH: 12 amino acids
{ B ) TYPE: amino acid
{ D) TOPOLOGY: linear
{ + 1+ Y MOLECULE TYPE: peptide

{ x 1 ) SEQUENCE DESCRIPTION: SEQ ID NO:54:

Gly Tyr Asp Leu

10

Tyr Ala Leu Asp

10

Gly Tyr Asp Leu Ala Tyr Lys Arg Lys His Cys His

] 5

( 2 ) INFORMATION FOR SEQ ID NO:55:
( 1 )SEQUENCE CHARACTERISTICS:
( A )LENGTH: |15 amino acids
{ B ) TYPE; amino acid
( D) TOPOLOGY: linear
(i 1 ) MOLECULE TYPE: peptide
( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:55:

Lys Arg Pro Leu Gln Ala Glu Glu
1 | 5
{ 2 YINFORMATION FOR SEQ ID NO:56:
( i ) SEQUENCE CHARACTERISTICS:
{ A )LENGTH: 20 amino acids
{ B ) TYPE: amino acid
.( D ) TOPOLOGY: linear
( i i )MOLECULE TYPE: peptide
( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:56:

Cys Ser Met Glu Gly Pro Ala Ser
] | 5

Pro Tyr Lys Lys
2 0

What is claimed as new and desired to be secured by
Letters Patent of the United States i1s:

Gln Ala Leu Ser Me

Pro Ala Arg Ala

10

Asp Phe
10 15

Pro Gly Ala Leu
10 15

1. A dodecapeptide having the following amino acid
sequence:
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CHHRKKGYADLY (SEQ 1D NO:I)

wherein C is cysteine, H is histidine, R is arginine, K is

lysine, G is glycine, Y is tyrosine, A is alanine, D is )
aspartic acid and L is leucine.

2. A pharmaceutical composition for regulating
weight gain in mammals, comprising: 10
a) an effective amount of a dodecapeptide having the

following amino acid sequence:

CHHRKKGYADLY (SEQID NO:1) 13
20
25
30
35
40
435
50
33
60

65

32

wherein C is cysteine, H is histidine, R 1s arginine,
K 1s lysine, G 1s glycine, Y is tyrosine, A 1s alanine,
D is aspartic acid and L 1s leucine;

b) a pharmaceutically acceptable carrier.

3. A method for regulating weight gain in mammals,
which comprises administering to said mammal an ef-
fective amount of dodecapeptide having the amino acid
sequence:

CHHRKKGYADLY (SEQ ID NO:1)
wherein C is cysteine, H is histidine, R 1s arginine, K is
lysine, G 1s glycine, Y is tyrosine, A 1s alanine, D 1is
aspartic acid and L 1s leucine.

4. The method of claim 3, wherein said dodecapep-
tide is administered in the form of a pharmaceutical

composition.
* % X % %
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